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(57)Abstract: 

PURPOSE: To provide the effect of not requiring 
working for forming a spacing to stoppers as the 
spacings between the stoppers and weight parts 
are determined by the diameter of fine spherical 
particles. 

CONSTITUTION: Adhesive parts 6 formed by 
mixing the fine spherical particles 10 having a 
uniform diameter and an adhesive 1 1 are formed 
at the time of adhering the stoppers 4, 5 to the 
top and bottom of a sensor chip 1. Gaps 8, 9 
can, therefore, be maintained while the surfaces 
of the stoppers 4, 5 remain flat. 
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(54) [Title of the Invention] SEMICONDUCTOR ACCELERATION SENSOR 

(57) [Abstract] 
[Constitution] 

When the stoppers 4, 5 are bonded on top and bottom of the sensor chip 1, the 
adhesion region 6 that is a mixture of adhesive 11 with spherical particulate 10 having 
uniform diameters is formed. The gaps 8, 9 can, therefore, be maintained while the 
surfaces of the stoppers 4, 5 can be flat. 
[Advantages] 

The gaps between the stoppers 4, 5 and the weight portion 2 is determined by 
diameters of spherical particulate 10, and therefore, an advantage is that some processes 
are eliminated for forming gaps in the stoppers 4, 5. 

[Claims] 
[Claim 1] 

A semiconductor acceleration sensor, characterized in that the semiconductor 
acceleration sensor comprises" 

a sensor chip in which a beam portion supported at both ends and a weight portion 
are formed by three dimensional milling a semiconductor substrate; 

two stoppers provided on top and bottom of said sensor chip for preventing the 
weight portion of said sensor chip from damaging due to an excessive vibration; and 

adhesion regions comprised of a mixture of adhesive with spherical particulate 
having uniform diameters for bonding said sensor chip to said two stoppers. 
[Claim 2] 

A semiconductor acceleration sensor according to claim 1, characterized in that said 
sensor chip has a plurality of resistor arrays arranged on the surface, the plurality of 
resistor arrays being composed of a plurality of gauge resistors. 
[Claim 3] 

A semiconductor acceleration sensor according to claim 1, characterized in that said 
spherical particulate is hard plastic particulate. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

The present invention relates to a semiconductor acceleration sensor, and 
particularly to a semiconductor acceleration sensor having a weight portion supported at 
both ends. 
[0002] 
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[Prior Art] 

These types of semiconductor acceleration sensors have conventionally been used in 
mobile objects and the like. 
[0003] 

Figure 3 shows a sectional view of an example of such a conventional semiconductor 
acceleration sensor. As shown in Figure 3, the conventional sensor has stoppers 4, 5 fixed 
on top and bottom of a sensor chip 1 that has grooves 7 formed therein to form a weight 
portion 2 and beam portion 3 supported at both ends. These stoppers 4, 5 form very small 
gaps 8, 9 across the weight portion 2 to avoid a damage of the beam portion 3 due to an 
excessive vibration of the weight portion 2. The stoppers 4, 5 are therefore subject to 
excavation from a level of a surface fixed to the sensor chip by the distance of required 
gaps 8, 9. When they are bonded, adhesion height must be as low as possible, and 
therefore electrostatic bonding, gold-silicon eutectic bonding, gold-gold diffusion bonding 
and the like are used. Materials used for these stoppers 4, 5 include Pyrex glass, silicon 
substrate and the like. 
[0004] 

[Problems to be Solved by the Invention] 

The conventional semiconductor acceleration sensor described above suffers from 
disadvantages that the stoppers themselves must be processed for ensuring gaps from the 
weight portion, and that it requires patterning of gold for providing adhesion if gold-silicon 
eutectic bonding or gold-gold diffusion bonding is used. 
[0005] 

It is an object of the invention to provide a semiconductor acceleration sensor that 
simplifies the fabrication of stoppers disposing the sensor chip therebetween, and 
eliminates processes for adhesion. 
[0006] 

[Means for Solving the Problems] 

A semiconductor acceleration sensor of the invention comprises^ a sensor chip in 
which a beam portion supported at both ends and a weight portion are formed by three 
dimensional milling a semiconductor substrate; two stoppers provided on top and bottom 
of said sensor chip for preventing the weight portion of said sensor chip from damaging 
due to an excessive vibration; and adhesion regions comprised of a mixture of adhesive 
with spherical particulate having uniform diameters for bonding said sensor chip to said 
two stoppers. 
[0007] 

[Embodiments] 

An embodiment of the present invention will now be described with reference to the 
drawings. 
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[0008] 

Figure 1 is a sectional view of the semiconductor acceleration sensor of the first 
embodiment of the invention. As shown in Figure 1, the embodiment has a sensor chip 1 
in which a weight portion 2 and a beam portion 3 supported at both ends are formed, and 
grooves 7 are formed around the weight portion 2. Stoppers 4, 5 are fixed on top and 
bottom of the sensor chip 1, respectively. The stoppers 4, 5 are provided for preventing 
the weight portion 2 of the sensor chip 1 from being excessively displaced by a vibration to 
cause a damage on the beam portion 3. Adhesion regions 6 that bond the stoppers 4, 5 to 
the sensor chip 1 are formed by a mixture of adhesive with spherical particulate having 
uniform diameters. Certain gaps 8, 9 (for example, 10 to 20 ^im) are thus formed between 
the stoppers 4, 5 and the sensor chip 1, preventing the weight portion 2 of the sensor chip 
1 from being displaced beyond the gaps. 
[0009] 

Figure 2 shows an enlarged adhesion region shown in Figure 1. As shown in 
Figure 2, the adhesion region 6 shown here is one that fixes the sensor chip 1 to the lower 
stopper 5. Especially, the size of the gap regulating the gaps 8, 9 is determined by 
diameters of spherical particulate 10 used in combination with adhesive 11 in the adhesion 
region 6. The spherical particulate 10 used here may be hard plastic particulate having 
uniform diameters of 5 to 20 \im. 
[0010] 

Figure 3 is a top view of the sensor chip shown in Figure 1. As shown in Figure 3, 
the sensor chip 1 of the embodiment is a piezoresistor-based semiconductor acceleration 
sensor, and is formed on the beam portion 3 by diffusion processes. That is, four gauge 
resistors 12 are formed for detecting deflection of the beam portion 3, and the four gauge 
resistors 12 are connected to each other and to pads 13 to constitute a bridge circuit. 
Other than such a piezoresistor-based semiconductor acceleration sensor, the beam portion 
3 and weight portion 2 may be formed by three dimensional milling a silicon. 
[0011] 

[Advantages of the Invention] 

As described above, the semiconductor acceleration sensor of the invention has 
advantages of eliminating not only processes required to create gaps in the stoppers across 
the weight portion, but also processes which the stoppers might be subject to for effecting 
adhesion to the sensor chip, and therefore it can inexpensively be manufactured. 

[Brief Description of the Drawings] 
[Figure l] 

Figure 1 is a sectional view of the semiconductor acceleration sensor of the first 
embodiment of the invention. 
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[Figure 2] 

Figure 2 shows an enlarged adhesion region shown in Figure 1. 
[Figure 3] 

Figure 3 is a top view of the sensor chip shown in Figure 1. 
[Figure 4] 

Figure 4 is a sectional view of an example of a conventional semiconductor 
acceleration sensor. 
Figure 1 
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Figure 3 
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